The objective of this study was to investigate the rate of post-herniorrhaphy dysejaculation in the current literature. A comprehensive search of PubMed, Medline, Google Scholar, and Google databases was performed using the keywords "groin hernia and chronic pain," "inguinal hernia and chronic pain," "dysejaculation," and "ejaculatory pain." The eligible studies were evaluated in terms of ejaculatory pain and surgical technique used. Ten studies with 122 patients were eligible for the analysis. The rate of ejaculatory pain for a total of 5521 patients was found to be 2.2%. The incidence of postoperative ejaculatory pain was found to be 2.1% following laparoscopic techniques and 1.1 % following open repair. Open techniques were not related to the increased frequency of dysejaculation. Sufficient data could not be obtained from the studies for the ejaculatory pain, and thus, no statistical evaluation was performed. Dysejaculation is a common cause of postoperative morbidity after inguinal hernia repair. Attention to technical details of the primary operation may reduce the incidence of dysejaculation.
INTRODUCTION
Inguinal hernia repair is one of the most widely performed surgical procedures in the world. This procedure has several complications that can result in the reduction in the quality of life and sexual activity (1, 2) . The most commonly known long-term complications after inguinal hernia repair are recurrent hernia and chronic pain. After inguinal hernia repair, chronic pain-related sexual dysfunction may occur in 2%-3% of the males (3). However, dysejaculation or painful ejaculation is a neglected issue after this procedure. Post-herniotomy dysejaculation was first described by Bendavid as a painful, burning, or searing sensation during ejaculation (4) . Ejaculatory pain is often located at the superficial inguinal ring that can last from a few minutes to several hours. Although dysejaculation is a rare complication of pure tissue repairs, the incidence of dysejaculation has increased with the widespread use of meshes for inguinal hernia repair. The reported rate of dysejaculation is approximately 3%-4% after mesh herniorrhaphy (5) . Patients may even hesitate to report their sexual function, and thus, the actual incidence of dysejaculation may be even higher-than-reported. The aim of this study was to review the existing literature existing to date regarding the dysejaculation after open and laparoscopic inguinal hernia repair.
METHODS
A comprehensive search of the PubMed, Medline, Google Scholar, and Google databases was performed including the following keywords: groin hernia and chronic pain, inguinal hernia and chronic pain dysejaculation and ejaculatory pain. The search accrued data between January 2000 and December 2017. All instances of abstracts, case reports, letters to the editor, and original articles published in English language in peer-reviewed journals were evaluated. Moreover, the reference lists for relevant articles were reviewed. Repetitive articles or patient groups were excluded. Articles with insufficient information or insufficient data on patients' characteristics were also excluded. The inclusion criteria were post-herniorrhaphy ejaculatory pain in sexually active male patients. Patients with chronic inguinal pain were excluded because the pain is not related to ejaculation. Of the 17.121 articles, only 10 met the inclusion criteria; hence, a total of 122 patients were identified ( Figure 1 ). All patients had complained about pain during or after ejaculation. Table 1 presents the following information: first author surname, year of publication, total number of sexually active patients, number of patients with dysejaculation, number of patients with postoperative sexual pain, number of patients with preoperative sexual pain, surgical technique, and median follow-up period of each study. Most of the current studies focused on chronic inguinal pain. Thus, sufficient data could not be obtained on ejaculatory pain; thus, no statistical evaluation was performed. Information regarding the rate of postoperative dysejaculation and sexual pain, surgical technique, and follow-up period was collected to assess surgical outcomes.
RESULTS
A total of 17,389 articles were identified from the databases. Duplicate articles and titles or keywords of the articles that did not meet the search criteria of the study were excluded. Thirtytwo articles were included for further assessment. After the review of full-text articles, 10 articles were included for the final evaluation. A total of 5521 patients who underwent inguinal hernia repair were identified, and dysejaculation was reported for 122 patients in 10 studies (3, 5-13).
A total of 3317 patients underwent laparoscopic inguinal hernia repair and 1189 patients were subjected to an open inguinal hernia repair. Transabdominal pre-peritoneal (TAPP), totally extraperitoneal repair (TEP), Lichtenstein, Kugel, and Onstep repair techniques were performed on 2502, 815, 977, 82, and 130 patients, respectively. The rate of ejaculatory pain was found to be 2.2% for a total of 5521 patients. For laparoscopically treated patients, the incidence of dysejaculation was higher with TAPP repair than with TEP repair technique (1.2% vs. 2.4%). No dysejaculation was detected in patients who underwent Kugel operation. However, this group of patients constituted only 1.4% of the total cohort. Only 82 patients had been operated with Kugel technique, and this limitation should be considered while interpreting the study results. In contrast to our current knowledge, open techniques are not related to increased frequency of dysejaculation. The incidence of postoperative ejaculatory pain was calculated to be 2.1% (71 of 3317) for laparoscopic techniques and 1.1% (13 of 1189) for open repair. Eight of the 10 studies mentioned postoperative sexual pain, and the incidence of post-herniorrhaphy sexual pain was determined to be 8.2% (395 of 4835 patients). Preoperative sexual pain with an incidence of 23.1% was reported in only four of the studies comprising 317 patients in total.
DISCUSSION
Chronic inguinal pain is the well-known long-term complication of inguinal hernia repair. Moderate or severe chronic inguinal pain could cause a decreased sexual function of some patients. Dysejaculation was defined as a searing or burning sensation just prior to, during, or after ejaculation and is an ignored symptom after inguinal hernia repair. Pain is usu- No available date=22
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Records identified through Google Scholar, Scophus, OVID EBSCO/CINAHL (n=16888) ally experienced on the superficial ring of the inguinal canal. Recently, the incidence of dysejaculation has reportedly increased because of the routine use of meshes for inguinal herniorrhaphy. Loos et al. classified the post-herniorrhaphy pain syndromes into three groups: neuropathic pain, non-neuropathic pain, and pain possibly related to spermatic cord (14) . Neuropathic pain is an activity-induced, sharp pain combined with trigger point and signs of a neurophysiological disequilibrium. It is caused by the compression of the nerves in the inguinal region with mesh or fibrosis, and half of these patients benefit from peripheral nerve blocks. Surgical removal of the mesh and transection of the nerves may be a successful way for the treatment. Incorrectly positioned deep suture on the pubic tubercle, recurrent hernia, or a missed femoral hernia could be a cause of non-neuropathic pain. An implanted mesh may also implement mechanical pressure on neighboring structures or may fold or wrinkle (meshoma), causing chronic pain (15) . Spermatic cord-related pain occurs when the spermatic cord and vas deferens compress and fold with mesh and fibrosis. Sexual pain is the development of pain and hyperesthesia during erection and sexual contact. Pain is experienced on the inguinal region, suprapubic region, glans, and/or scrotal skin. Ejaculatory pain is only associated with ejaculation. The main problem is that the vas deferens becomes swollen due to the fibrosis of the mesh in the inguinal region of the patients. Intraluminal strictures and extraluminal adhesions creating a sharp, sinuous course of the vas may prevent the flow of the semen (4). Recent studies have suggested that the risk of dysejaculation can be reduced with laparoscopic techniques, especially with the non-invasive mesh fixation and use of lightweight meshes (3). Heavy patches increase the frequency of post-herniorrhaphy chronic inguinal pain as a result of ilioinguinal and iliohypogastric nerve compression with the increase of inflammation in the inguinal region (16) .
The innervation of the vas deferens originates from the genitofemoral nerve of the genitalia, pelvic, and testicular plexus. Seminal vesicle and vas deferens help in ejaculation by peristaltic movements. The rhythmic contractions of the vas deferens and the tension that emerges from the semen are the main causes of pain. Direct contact of the mesh with vas deferens results in inflammation leading to pain during ejaculation (17) . Verhagen et al. demonstrated that a majority of patients (67%) experienced pain both during and after ejaculation, and 12% of patients reported only pain during ejaculation (18) . The remaining 21% felt pain just after ejaculation. Pain sometimes lasted for 1 min after ejaculation and sometimes persisted for up to 2 days. In a great majority of patients, maximum pain was experienced on the external inguinal annulus and rarely spread to the scrotum and glans (19) . In addition, the rate of patients exposed to postoperative painful ejaculation was much higher than expected. However, moderate-to-severe pain (2.8%) causes sexual dysfunction in patients and requires medical attention (19) .
A majority of studies reported that laparoscopic surgical techniques cause less sexual pain than open repair (20 (6) . There was a preoperative history of dysejaculation in six patients, whereas complaints of five patients were disappeared in the follow-up of 6 months. But five new patients experienced an ejaculatory pain (four open vs. one laparoscopic).
DIAGNOSIS
The primary diagnostic tool for dysejaculation is a carefully obtained patient history. Physical examination is normal in a majority of patients (22) . Pain is always localized to the inguinal region and radiates from the deep to the superficial region. The decrease of libido and erectile function due to pain is not uncommon. Aasvang et al reported that pressure-pain detection and tolerance thresholds were significantly lower in the dysejaculatory patients and all patients mentioned their maximum pain on the external inguinal annulus. (19) . Although magnetic resonance examination may show spermatic cord pathology, cord edema, and increased spermatic cord caliber (23), there was no radiographic difference between chronic inguinal pain and dysejaculatory patients.
TREATMENT
Despite the lack of adequate data in literature, it is appropriate to initiate medical treatment similar to the peripheral neuropathies. In the first step, tricyclic antidepressants and serotonin reuptake inhibitors could be preferred. Gabapentin and pregabalin may be subsequently added to the treatment. Opioids of the tramadol or oxycodone may be useful when the pain cannot be controlled (24) . Surgical treatment is often suggested for moderate-to-severe ejaculatory pain syndrome that cannot be controlled by medical treatment. On the basis of surgical treatment for neuropathic pain, it is a preferred method to surgically remove the twisted mesh in the shrinking wound bed and decompressing the vas deferens (25) . A strangulated vas deferens and dilation of the cord blood vessels could be seen in the inguinal area (26) . Routine removal of the ilioinguinal and iliohypogastric nerves and genitofemoral nerves during this procedure is recommended to prevent neuropathic pain that may occur after the procedure (16).
